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ABSTRACT

This study was conducted to determine the changes in dynamic
muscular strength which occurred in the bench press and prone row exer
cises over a season of wrestling competition.

Twenty-six Holstein Com

munity High School wrestlers were the subjects of this study.

This

non-probability sample was tested in the pre-season, at the pre-Christmas,
post-Christmas, and post-season.
A multiple regression analysis and Dunn's Test were used to
analyze the results at the .05 level of significance.
Significant gains in the dynamic muscular strength of the wrest
lers was evident as measured by the prone row exercise.

This increase

in strength occurred during a period of intense competition and weight
training, and over the course of the whole season.

A significant loss

occurred during the period of no competition, that is, between the preand post-Christmas tests.
The dynamic muscular strength in the bench press showed no sig
nificant gains or losses over the period of one season.
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CHAPTER I

INTRODUCTION

There has been a lot of discussion among spectators, coaches,
and wrestlers over what happens to the strength of wrestlers during the
season, that is, whether their strength increases, decreases, or stays
approximately the same during the period of intense conditioning and
competition as compared to a period of reduced conditioning and no com
petition.

The general consensus is that strength will increase because

muscular strength should increase with use.

On the other hand some

coaches and wrestlers feel that muscular strength may actually decrease
during the season of intense competition and strenuous work-outs.

For

example, some wrestlers have complained they feel weaker or they do not
seem to have the strength during a match at the end of the year in com
parison to a match at the beginning of the year.
Berger (1) in examining back muscular strength tested two groups
of college students that were training under two different programs.
The first group worked out under a static muscular training program and
the second group worked out under a dynamic muscular training program.
Pre- and post-tests consisting of static and dynamic muscular test items
were administered to both groups.

It was found that static muscular

strength improved significantly more than dynamic muscular strength fol
lowing a static muscular training program.

1

The same was true for dynamic
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muscular tests in testing a dynamic muscular training program.

Berger

concluded that there was a need for using dynamic muscular tests when
testing dynamic muscular strengths and its training programs and static
muscular tests when testing static muscular strength and its training
programs.
Clarke (2), Makarenko (3), Hettinger (4), and Berger and Hardage
(5) examined weight training programs and increases in dynamic muscular
strength.

They generally agreed that weight training programs produced

significant gains in dynamic muscular strength, employing low, medium
and high numbers of repetitions in the training program.
Total dynamic muscular strength was compared to physical fit
ness as measured in the AAHPER Youth Fitness Tests by Berger and Mabee
(6).

A relatively high correlation was found between the AAHPER Youth

Fitness Test and the total dynamic strength lifts indicating that
dynamic muscular strength was of high importance in the AAHPER Youth
Fitness Test.
Berger (7) also conducted a study to predict total dynamic
strength from a chin-up exercise.

Dynamic chinning strength was meas

ured as the maximum weight lifted during one chin-up.

It was found that

dynamic chin-up strength is a relatively accurate single test for pre
dicting total dynamic muscular strength when compared to six dynamic
weight training lifts.
Along the same line Berger and Blaschke (8) used the chinning and
dip to compare dynamic and static muscular strength to motor ability.
He concluded that there was a significant relationship between motor
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ability and static and dynamic muscular strength, with dynamic muscular
strength having the higher correlation.
In a wrestling match, most of the body muscles are used some
time during the twisting, reaching, grasping, and pulling actions of the
match.

The prime mover-muscles, for these movements, are the muscles

of the shoulder girdle and upper extremities.
pectoralis major, teres major, deltoids,

These muscles include the

biceps branch!!, and latissi-

mus dorsi.
In the first period x^hen both xvrestlers are up trying to secure
a takedown on their opponent, they will usually try one of six common
takedowns or a variation of them.

These are the arm drag, fireman's

carry, duck under, snapdown, single or double leg takedown.

In all

these moves the offensive m'estler uses the strength of his shoulder
girdle and arms to push or pull his opponent up off the mat.
These muscles are also used extensively during the second and
third periods of the match.
in a referee's position.

In the second period the wrestlers start

The bottom wrestler is doxra on his hands and

knees with the top wrestler having one arm around the bottom wrestler's
back with the palm of his hand on the bottom x^restler's abdomen and the
other hand on the opposite elbow, with at least one knee on the mat.
The third period is started exactly like the second period, only the txro
wrestlers switch positions.
The bottom wrestler's primary concern is either getting away (es
caping) or securing a reversal.

He could use a variety of different

moves to accomplish either of these.

In both cases the bottom wrestler

reaches for a leg and pulls himself around, like in a switch, or stands
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up and tries to peel his opponent's hands off his abdomen, sits out and
tries to peel, off or control his opponent's hands on his abdomen, or
grabs an arm and tries to roll his opponent.

In all of these moves the

wrestler was using muscles of the shoulder girdle and upper extremities.
The top wrestler tries to break the bottom wrestler down to the
mat so he can turn his shoulders to the mat to secure a fall.
again be accomplished by a variety of moves.
follows:

This can

Some of the moves are as

using a tight waist and pulling the opponent over his own knee,

chopping an arm down, or grabbing an ankle and pulling it up while driv
ing his opponent forward.

Again the wrestler was using muscles in the

shoulder girdle and upper extremities.
The muscles described above are muscles that are primarily used
in the bench press and prone row exercises.

Also most of the moves and

holds mentioned above are dynamic muscular moves.

This study has exam

ined dynamic muscular strength as measured in the prone row and bench
press test.
Stiles (9) examined the dynamic and static muscular strength of
college wrestlers over a period of one season.
bench press and prone row tests.

In his study he used the

His study showed a significant gain in

dynamic muscular strength as measured in the prone row during periods of
intense conditioning and over the period of the season.
In a study of the changes of the muscular strength of college
wrestlers, Morrison (10) measured the back, leg and arm static muscular
strength at different times during the season.

In this study he used

a cable tensiometer to test and measure static muscular strengths.

The

only significant difference revealed in this study was in leg muscular
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strength which increased significantly during the period of intense com
petition.
Wilkins (11) studied fifteen high school wrestlers and tested
the static muscular strength during the period of one season.

He de

tected no significant changes in static muscular strength during the
period of one season.
The purpose of this study was to examine those effects that the
Holstein Community High School wrestling training program has on the
dynamic muscular strength of Holstein Community High School wrestlers
over periods of intense conditioning and competition as compared to a
period of reduced conditioning and no competition.

This study also

examined the affect the training program had on the wrestlers during
the entire season.
This study will hopefully help a high school wrestling coach
evaluate his wrestling program and help him realize the need for new
exercises or show the need to stress exercises which were already used.
This would also help enable him to plan a more useful' off-seasdn and
pre-season program in the areas that should be concentrated on when
working out or weight training.

Definition of Terms
Dynamic Muscular Strength:— the voluntary maximum load through
one complete repetition.
Static Muscular Strength:— the voluntary maximum force against
an immovable object.
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Prone Position:— lying with the front of the body turned towards
the supporting surface.
Supine Position:— lying with the back of your body turned
towards the supporting surface.
Prone Pvow:— lying in a prone position with arms fully extended
down and pulling (rowing) the weight towards the supportive surface.
Bench Press:— lying in a supine position holding the weight on
the chest, then pushing the weight straight up to a locked arm position.

CHAPTER II

METHODOLOGY

Subjects
A non-probability sample of thirty-five males wrestlers of
Holstein Community High School were used as subjects for this study.
Of these thirty-five subjects, twenty-six participated in the four
testing periods.

Only those twenty-six scores were analyzed.

The wrestlers ranged from thirteen to eighteen years of age and
were in their freshman, sophomore, junior, and senior year at Holstein
Community High School.
classes.

They represented all twelve high school weight

The lightest subject weighed 95 pounds and the heaviest

weighed 260 pounds.

The sample had a mean body weight of 149 pounds

and standard deviation of 36.9 pounds.

Some of the subjects were out

for wrestling for the first time while others had up to five years ex
perience with a mean of 2.7 years and a standard deviation of 1.3 years.

Equipment
Equipment used in this study was furnished by the Holstein Com
munity High School.
The material for the testing bench, illustrated in Figure 1,
was furnished by the shop and constructed by the investigator.

Two

shop benches, which were forty inches high, were used to support the
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board, which supported the subjects during the tests.

This board was

constructed of two, two-by-twelve inch boards, six feet long.

The top

board was padded for the subjects' comfort.

i

Fig. 1.

The testing bench.

A York barbell weight set, manufactured by the York Barbell
Company, York, Pennsylvania, was furnished by the weight room.

This

set consisted of a York bar with two York bar collars, four 25 pound
weights, two 15 pound weights, four 10 pound weights, two 5 pound
weights, and two 2 1 / 2 pound weights.
This weight set was calibrated to assure accuracy and reliabil
ity.

Two-tenths of a pound was the largest weight difference between

the actual weight and the printed weight which occurred with the 2 1/2
pound weight.

9

Test Procedure and Dates
These tests were administered by an administrator and two
assistants.

The administrator positioned the subjects correctly on the

bench for the tests and recorded the weight of the loaded barbell the
subject lifted.

The assistants lifted the barbell up to the subject

and held the barbell while the subject positioned his hands correctly.
The assistants also set the weight back down on the floor or the bench
after the lift was completed.
The wrestling season was divided into three different periods.
The four testing periods were designed to measure the difference in dy
namic muscular strength that occurred in these particular periods.
The first period was bound by the pre-season test and the preChristmas test.

This was the period between the first day of practice

and the last day of practice before Christmas vacation.

This period

consisted of six weeks of conditioning and limited inter-scholastic
competition.

The work-outs consisted of an hour of mat work followed

by a half hour of working-out on weights three days a week and running
the other two days.
The second period, Christmas vacation, bounded by the preChristmas test and post-Christmas test was a period of no wrestling
practice and no competition.
The third period was bounded by the post-Christmas test and
post-season test.

This was the period between the first day of practice

after Christmas vacation and tournaments at the end of the year.

This

eight week period was characterized by very intense conditioning and
competition.

The work-outs consisted of one hour of wrestling practice
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followed by a half hour of running two to four days a week and weight
training one or two days a week.
During these testing periods the two tests were administered to
the subjects on a Monday, since it followed a weekend which provided a
short period of recovery from practice and competition.
testing was as follows:

The pattern of

six to eight subjects were admitted into the

testing room at one time, the bench press was administered to all the
subjects in the room, then followed by the prone row.

This gave each

subject fifteen to twenty minutes rest between the two tests.
The tests were administered at least three days after the last
match and a week and a half before the next match to eliminate any ef
fects weight loss may have had on their dynamic muscular strength.
The four testing periods were as follows:

the first day of

practice (November 4, 1974); the last Monday before Christmas vacation
(December 16, 1974); the first Monday of practice after Christmas vaca
tion (December 30, 1974); and the first Monday following the district
wrestling tournament (February 24, 1975).

Test Description
Dynamic Bench Press
The subject assumed a supine position on the bench, his head
rested on the flat surface of the bench, even with his body.
After the subject had taken the correct position on the bench
the assistants lifted the weight up to the subject and held the weight
while the subject assumed a shoulder width over grip on the bar so the
weight was evenly distributed on the subject's hands.

Once his grip
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was established the assistants lowered the weight to the subjects chest

and the subject started the lift from a dead stop on his chest as il
lustrated in Figure 2 and pushed the weight up to a locked arm position
(Figure 3).

The maximum weight the subject could lift from his chest to a
locked elbow position in three trials was recorded by the administrator.

Dynamic Prone Row
The subject assumed a prone position on the bench for this test.
His chin was placed over the front of the bench and his head and shoul
ders were even with the rest of his body.
Upon assuming the correct position the assistants lifted the
weight off the floor and the subject assumed an over grip on the bar
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with hands shoulder width apart.

After assuming correct hand position

on the bar with the weight evenly distributed the subject began the lift
from a straight elbow position, illustrated in Figure 4, and lifted the
bar to the underside of the top of the platform or bench (Figure 5).
The maximum weight the subject could lift in three trials was recorded
by the administrator.

Characteristics of the Test
The tests were designed to measure maximum dynamic muscular
strength of the bench press and prone row exercises.

These exercises

*7ere used because they tested the same upper body muscles that play the
predominate role during a wrestling match.

These muscles are the
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Dynamic Prone Row completed position.
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pectoralis major, teres major, deltoids, triceps, biceps brachii, and
latissimus dorsi.
Test performance by the subjects was measured as weight lifted
in pounds.
The two tests were administered on one day of each testing
period.
The test directions were established before the tests were ad
ministered, then the test administrator and assistants followed these
directions carefully.
adequate.

The objectivity level of the tests was considered

In both tests the subject was able to lift the weight to the

specified height, in which the weight was recorded, or not able to lift
the weight to the specified height, in which case the weight was not re
corded,

This left very little room for any subjective judgement.
The reliability x/as established by taking a simple random sample

of ten of the thirty-five students that signed up to participate in the
Holstein Community High School wrestling program.

The tests were ad

ministered to the ten subjects on Monday and Wednesday of the week be
fore the first testing period.

The same administrator and assistants

administered these tests and the same time schedule and test order were
used in testing periods as were applied in the reliability test.

The

Spearman Rank Difference Correlation for the test-retest method was
used with the results shown in Table 1.
Since each test for the dynamic strengths were of low complexity
and muscles were concurrent to those used in wrestling, the tests were
accepted at face validity.

15

TABLE 1
TEST-RETEST CORRELATION FOR TI1E PRONE
ROW AND BENCH PRESS TESTS

Test Item

Rho

Bench Press

Prone Row

0.99

0.99

It took approximately two hours to administer both the bench
press and prone row tests to all the subjects during each testing
period.

CHAPTER III

RESULTS

Statistical Procedure
The data were collected on a group score card, as illustrated
in Appendix A.

At the end of each testing period, the scores from the

group score card were transferred to individual score cards (Appendix
A).

All the score cards were filed until the final testing period was

completed when the data were then transferred to IBM computer cards and
fed into the computer.
Two canned programs were employed to analyze the data.

The

MSDCC (Mean, Standard Deviation, Correlation Coefficient) program was
used to compute the means and standard deviations for the bench press
and prone row scores over the four testing periods.

The AN0VA6 (Anal

ysis of Variance) program was used to compute the variance attributable
to tests, subjects, and error.
The .05 level of significance was used to test the tenability
of the null hypotheses.
If the variance attributable to tests was greater than the .05
level of significance, the Dunn's Test was applied to determine where
the means were significantly different.
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Hull Hypotheses
Hq :

There was no change i.n dynamic muscular strength between

the pre-season and pre-Christmas measures.
II0 :

There was no change in dynamic muscular strength between

the pre-Christmas and post-Christmas measures.
Hq :

There was no change in dynamic muscular strength between

the post-Christmas and post-season measures.
H0 :

There was no change in dynamic muscular strength between

the pre-season and post-season measures.

Alternate Hypotheses
Hj_:

There was a change in dynamic muscular strength between

the pre-season and pre-Christmas measures.
There was a change in dynamic muscular strength between
the pre-Christmas and post-Christmas measures.
H-p

There was a change in dynamic muscular strength between

the post-Christmas and post-season measures.
H-p

There was a change in dynamic muscular strength between

the pre-season and post-season measures.

Dynamic Muscular Strength Test
of the Bench Press
The means and standard deviations of this test are recorded in
Table 2 with the means of the four testing periods graphed in Figure 6
The analysis indicated the means increased between the pre-season and
pre-Christmas testing periods and decreased between the pre-Christmas
and post-Christmas, and post-Christmas and post-season testing periods
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TABLE 2
MEANS AND STANDARD DEVIATIONS OF WEIGHT LIFTED
BY THE SUBJECTS IN THE BENCH PRESS
OVER THE FOUR TESTING PERIODS

Pounds

PreSeason

Means
Standard
Deviations

PreChristmas

PostChristmas

118.8

120.6

116.5

116.2

26.3

25.1

23.1

25.3

PreSeason

PreChristmas

PostChristmas

PostSeason

PostSeason

TESTING PERIODS
Fig. 6. The means of weight lifted by the subjects in the
bench press over the four testing periods.

19

An overall decrease of about two and one-half pounds between the means
was recorded between the pre-season and post-season scores.

TABLE 3
ANALYSIS OF VARIANCE OF THE
BENCH PRESS SCORES

Degrees of
Freedom

Tests

Sum of Squares

Mean Square

3

305.33

101.79

Subjects

25

59,895.86

2,395.83

Error

75

2,849,37

37.99

Total

103

60,490.56

F
Ratio

2.68a

aNot significant at the .05 level.

There were no significant differences between the means of the
four testing dates as seen in Table 3.

Dynamic Muscular Strength
Test of the Prone Row Test
The’means and standard deviations of this test were recorded in
Table 4 with the means of the four testing dates graphed in Figure 7.
The analysis indicated the means increased between the pre-season and
pre-Christmas, and between the post-Christmas and post-season, and de
creased between the pre-Christmas and post-Christmas.

An overall gain

of four pounds was recorded between the pre-season and post-season mean
scores.
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TABLE 4
MEANS AND STANDARD DEVIATIONS OF WEIGHT LIFTED
BY THE SUBJECTS IN THE PRONE ROW OVER
THE FOUR TESTING PERIODS

Pounds

PreChristmas

PostChristmas

PostSeason

127.6

134.2

130.2

132.1

23.8

24.4

22.3

25.4

PreSeason

Means
Standard
Deviations

PreSeason

PreChristmas

PostChristmas

PostSeason

TESTING PERIODS
Fig. 7. The means of weight lifted by the subjects in the prone
row over the four testing periods.
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The analysis of

variance table (Table 5) showed that there was

a significant difference between the testing periods in the prone row
test scores.

TABLE 5
ANALYSIS OF VARIANCE OF THE
PRONE ROW SCORES

Degrees of
Freedom

Tests

Sum of Squares

Mean Square

F
Pvatio

9.08a

3

625.26

208.42

Subjects

25

55,802.11

2,232,08

Error

75

1,721.48

22.95

Total

103

58,148.84

aSignifleant at the .05 level.

Applying Dunn's Test for comparison between the means, it was
found that significant gains occurred between the pre-season and preChristmas, and pre-season and post-season.

A significant loss was also

recorded between the pre-Christmas and post-Christmas as shown in
Table 6.

Gains occurred during both of the periods of intense condi

tioning with only the first period or the period of intense condition
ing with weight training showing a significant increase.

A significant

loss also was reported between these two periods of intense competition,
this period was characterized by no practices or competition.

In exam

ining the whole season, it was found that the prone row increased sig
nificantly.
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TABLE 6
DUNN'S TEST OF COMPARISON BETWEEN THE
MEANS OF THE PRONE ROW
n:ar..
ssasattr
Compari
sons

PreSeason

PreChristmas

PreChristmas

PreSeason

134.2

130.2

132.1

Difference

c
Value

Means

127.6

1-2

1

-1

0

0

-6.6

-4.96a

2-3

0

1

-1

0

4.0

3.01a

3-4

0

0

1

-1

-1.9

-1.43

1-4

1

0

0

-1

-4.5

-3.38a

1-3

1

0

-1

0

-2.6

-1.95

2-4

0

1

0

-1

2.1

1.58

aSignifleant at the .05 level.

Summary of Results
Dynamic muscular strength as measured by the prone row showed
significant gain between the first and second testing periods or the
period <
of intense conditioning and weight training.

It also showed

significant gain between the beginning of the season and the end of the
season.

It showed a significant loss between the second and third test-

ing periods or the period of no practice and no competition.

A non-

significant gain was found between the third and fourth testing periods
of intense competition and conditioning.
No significant differences occurred in the dynamic muscular
strength as measured in the bench press test.

CHAPTER IV

DISCUSSION

The results showed that dynamic muscular strength as measured
in the prone row increased significantly during a period of intense
conditioning with weight training and over the period of the entire
season.

It also showed a significant decrease during a period of no

practice and no competition.
It was noted that the largest increases in dynamic muscular
strength in both the bench press and prone row tests occurred between
the first and second testing periods.

One of the main reasons this

could have occurred was that the subjects worked out with weights three
times a week during this period.

This weight work-out provided a more

strenuous dynamic muscular strength work-out which should build dynamic
muscular strength (2).
The last period, bounded by the third and fourth testing periods,
showed no significant differences between post-Christmas and post-season
dynamic muscular strength.

In fact, the final dynamic muscular strength

for the bench press was less than the pre-season value.

Similarly, the

final dynamic muscular strength for the prone row was less than the preChristmas value.
lar strength.

These trends indicate a marked loss in dynamic muscu

Physical and psychological fatigue may have been a reason

why the weight lifted by the subjects was lower in the final testing
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periods.
ing.

Like the first period, this period included intense condition

The difference was that this period was characterized by more

running or cardiovascular endurance and less weight training.

This was

the period right before and during the tournaments and a time when en
durance should be more important than strength.
The middle period, Christmas vacation, was a period of no or
ganized practices and no competition.

In this period both the prone

row and bench press mean scores decreased in measure.
The difference in age between high school and college wrestlers
seems to have had little or no effect on the muscular strength changes
of wrestlers during a period of one season.

Stiles (9) and Wilkens (11)

in examining static muscular strength during a period of one season
found no significant differences.

In examining dynamic muscular

strength as measured in the bench press test, this study of high school
wrestlers and Stiles' (9) study of college wrestlers found no signifi
cant differences.

Also both studies when examining the same sample

found a significant gain in dynamic muscular strength as measured in
the prone test over a period of one season.

One of the reasons dynamic

muscular strength prone row did not, could have been because there were
more dynamic muscular moves and holds used in wrestling than static
muscular holds.

Also most of the exercises used in calisthenics and

weight training were dynamic muscular exercises.
One of the reasons that significance could have been found in
the prone row test and not in the bench press test could have been be
cause there are more moves in wrestling that use the pulling type
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movement, characterized by the prone row, than the pushing movement
characterized by the bench press.
The wrestling training program at Holstein Community High School
seemed to increase dynamic muscular strength as measured by the prone
row test.
Since this study seems to indicate that the muscles involved in
the prone row exercise were used more than the muscles of the bench
press, a little more emphasis will be placed on exercise that uses
these muscles during the pre-season and the next wrestling season to
see if improvements can be seen.

If improvements are noted the wres

tling coach will continue stressing these muscles.

CHAPTER V

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Summary
A battery of two tests at four particular times were administered
to twenty-six Holstein High School wrestlers over a period of four
months.

The times of the tests were particularly chosen to create two

periods of intense competition and a period of reduced conditioning.
The two tests used in this study were the dynamic strength bench press
and dynamic strength prone row.
A comparison between means was analyzed by analysis of variance
to see if any significant differences occurred between the means of the
different testing periods.

Conclusions
The following conclusions were drawn based on the data collected
and the results calculated:
1.

Dynamic muscular strength in the prone row test gained sig

nificantly as a result of the training program at Holstein Community
High School.
2.

Dynamic muscular strength in the bench press test showed no

significant changes resulting from the training program at Holstein Com
munity High School.
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3.

Decrease in dynamic muscular strength for the bench press

from pre-season to post-season.
4.

Decrease in dynamic muscular strength for the prone row from

pre-Christmas to post-season.

Recommendations
After conducting this study the writer wishes to make the follox^ing recommendations:
1.

There is a need to examine the muscular strength changes of

wrestlers in comparison to the weight the wrestler competes at during
the season.
2.

There is a need to examine the reaction time of wrestlers

during a period of one season.
3.

There is a need to examine the balance and coordination of

wrestlers during a period of one season.

APPENDIX A

Score Cards
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GROUP SCORE CARD

Testing Period

NAME

Date

Dynamic
Bench Press

Dynamic
Prone Row
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INDIVIDUAL SCORE CARD

Name

Weight

DATES
November 4
1974
TESTS

Dynamic
Bench
Press
(lbs.)

Dynamic
Prone
Row
(lbs.)

December 16
1974

December 30
1974

February 24
1975
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